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© A well screen (1) having slurry flow paths (6) 
enclosed therein includes support rods (3) extending 
in the axial direction of the screen disposed cylin- 
drically at a predetermined interval in the circum- 
ferential direction of the screen, a wire (5) wound on 
the outer periphery of said support rods so as to 
form slits (4) of a predetermined width, one or more 
flow paths (6) for gravel-containing slurry provided 
inside of the wire and extending in the axial direction 
of the screen, and openings (7) for communicating 
the flow paths with the outside of the screen. Lower- 
ing and lifting of the screen through a wellbore can 
be made smoothly without interfering of the slurry 
flow paths with the wellbore and installation of the 
screen can thereby be faciliated. 




FIG. 1 
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This invention relates generally to the field of 
oil well, gas well, water well and subterranean 
pollution remediation well equipment and, more 
particularly, to a device which facilitates installation 
of a filtering medium filtering sand and undesirable 
solids from fluids, gases, and toxic extraction from 
subterranean well bores. 

Many types of screens and filtering devices are 
known in the art that are designed to exclude sand 
and other solids from fluids and gases produced 
from oil gas. water and pollution remediation wells 
without undue restriction of the production rate of 
fluids or gases. These devices are often used with 
filter aids, such as gravel and/or sand, which are 
either incorporated within the device or separately 
placed surrounding the device. 

Wire wrapped screens and prepacked screens 
are examples of devices used inside a drilled hole. 
The drilled hole may be left open or may have a 
casing or liner cemented and perforated prior to 
positioning such a device. Openings in such 
screens may be designed to stop, or bridge un- 
desirable solids contained in fluids or gases. 

Screens and well liners are often surrounded 
by filter aids. The filter aids consist commonly of 
gravel. When used with filter aids or gravel, the 
openings in the screens and liners are designed to 
stop, or bridge, the filter aid and the filter aid is 
designed to stop or bridge the undesirable solids 
contained in the produced fluids or gases. 

Prepacked screens, porous material filter de- 
vices and such are examples of devices that incor- 
porate a filter medial in the screen body. These 
devices are used for the same purpose and these 
filter aids commonly consist of gravel. 

Multiple wrapped screens provide two or more 
concentric wire wrappings which act as multiple 
filters in one device to prevent invention of un- 
desirable solids and are often used with filter aids, 
such as gravel, in the well bore. 

One problem that all of these prior art devices 
have in common is that they have no practical 
means for packing gravel in voids or unpacked 
areas of outside gravel which is produced in the 
screen/we I Ibore annulus. Such voids or unpacked 
areas constitute a path for undesirable sand or 
solids entering from the unsolidified layer to the 
wellbore which results in corrosion of the screen, 
closure of the screen opening and/or filling the 
inside of the wellbore with undesirable sand or 
solids. 

Such voids or unpacked areas are produced by 
flowing into the inside of the screen of conveying 
fluid which conveys gravel through the screen/ 
wellbore annulus when the gravel is pumped 
through these voids. 

This causes the velocity of the conveying fluid 
in the space and thereby causes concentration of 



gravel which is generally called gravel slurry de- 
hydration and this prevents distribution of gravel 
over the entire length of the screen. 

This problem is particularly serious in a high 

5 angle wellbore which is inclined by 45 degrees to 
90 degrees from normal, as gravity forces the 
gravel in the low side of the wellbore to form dunes 
and these dunes prevent subsequent movement of 
the gravel in the screen/wellbore annulus. As the 

70 gravel is heaped up, the conveying fluid flows into 
the screen mainly from the high side of the screen 
which reduces the velocity of the conveying fluid 
and thereby reduces the capacity of the fluid to 
push the gravel to the bottom or lower end of the 

75 screen. 

In a very long (100 - 2,000 feet or over) and 
high angle (45 degrees to 90 degrees), the gravel 
is heaped up on the low side of the wellbore when 
the gravel is pumped and. when feeding of the 

20 gravel is completed, the upper side of the screen is 
left uncovered by the gravel, so that it is particu- 
larly difficult to pack gravel in such a long wellbore. 
Subsequently, the portion of the screen which is 
not covered by the gravel is exposed to corrosion 

25 by solids contained in the produced fluid or gas 
and the opening of the screen is easily blocked by 
undesirable solids. 

Dehydration of gravel slurry must be controlled 
so that sufficient dehydration will be achieved to 

30 prevent excessive loss of the fluid in the ground or 
screen and pack the gravel to the degree that each 
grain of the gravel is in contact with another. 

U.S. Patent No. 4,945.991 , Jones, L.G.. "Meth- 
ods for Gravel Packing Wells" discloses a screen 

35 with substantially rectangular perforated shunt 
tubes attached to the outside of a screen longitudi- 
nally over the entire length of the screen, and 
connected between all sectional lengths of screens 
attached together to provide flow paths for the 

40 gravel laden fluid to flow into and pack voids or 
unpacked areas of the screen/wellbore annulus. 
This device allows the gravel/fluid slurry to enter 
and flow through multiple flow paths near or above 
the screen and to thereafter flow both down the 

45 screen/wellbore annul us or down one or more of 
the appendaged perforated shunt tubes. Dehydra- 
tion of the slurry in the perforated shunt tubes is 
inhibited by combination of limited area of perfora- 
tions in the tubes and by the flow of gravel slurry 

so down the screen/wellbore annulus, thus gravel slur- 
ry in the perforated shunt tubes is much less likely 
to be dehydrated and is most likely to flow continu- 
ously through the shunt tubes until it reaches the 
vicinity of a portion of the screen/wellbore annulus 

55 that is void of gravel or is not fully packed with 
gravel, then the gravel slurry in the perforated 
shunt tubes will flow into the inadequately gravel 
packed annulus. 
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Problems with the device of U.S. Patent No. 
4,945,991 are that it is troublesome to hang down 
the device into a wellbore, that this device prevents 
a desirable flow of gravel slurry in the 
screen/wellbore annulus and that it is difficult to lift 
up this device from the wellbore when the device is 
stuck to the wellbore and/or it becomes necessary 
to lift the device. Besides, it is extremely difficult to 
connect respective shunt tubes attached to the 
outside of the screen to shunt tubes attached to the 
outside of a following screen in the course of 
assembling the screen and lowering it into the 
wellbore. 

It is, therefore, a first object of the invention to 
provide an improved well screen having a plurality 
of gravel slurry flow paths which is easy to assem- 
ble at a well site, is easy to hang down or up 
through a wellbore and does not prevent gravel 
slurry flow in a screen/wellbore annulus. 

It is a second object of the invention to provide 
a well screen facilitating connection of shunt tubes 
of one screen with shunt tubes of an adjacent 
screen while the screen is assembled and lowered 
in a wellbore. 

For achieving the first object of the invention, a 
well screen having a slurry flow path enclosed 
therein comprises a plurality of support members 
extending in the axial direction of the screen dis- 
posed cylindrically at a predetermined interval in 
the circumferential direction of the screen, wire 
means wound on the outer periphery of said sup- 
port members so as to form slits of a predeter- 
mined width, one or more flow paths for gravel- 
containing slurry provided inside of said wire 
means and extending in the axial direction of the 
screen, and a plurality of openings for communicat- 
ing said flow paths with the outside of the screen. 

According to the invention, flow paths for grav- 
el-containing slurry are provided inside of the wire 
means and openings for communicating the flow 
paths with the outside of the screen are provided 
and no structure projecting outside of the screen 
such as shunt tubes is provided and, therefore, 
there is no danger of the screen sticking to the 
wellbore when the screen is lowered or lifted 
through the wellbore so that lowering and lifting of 
the screen can be achieved as easily as any con- 
ventional well screen. Further, since there is no 
danger of preventing flow of gravel slurry in the 
screen/wellbore annulus by shunt tubes, a con- 
stantly smooth flow of gravel slurry can be ex- 
pected. 

In one aspect of the invention, a well screen 
having a slurry flow path enclosed therein com- 
prises a generally cylindrical base member having 
perforations, a plurality of support members dis- 
posed on the outer periphery of said base member 
in the circumferential direction at a predetermined 



interval and extending in the longitudinal direction 
of the base member, wire means wound on the 
outer periphery of said support members so as to 
provide slits of a predetermined width, annulus 

5 defined by the inner side of said wire means, the 
outer periphery of said base member and two 
adjacent ones of said supporting members being 
provided in the circumferential direction of the base 
member, seal means provided at a selected posi- 

70 tion and interval in the axial direction of the screen 
for isolating and sealing said annulus. one or more 
flow paths for slurry provided between the inner 
periphery of said wire means and the outer periph- 
ery of said base member and extending in the axial 

15 direction of the screen, and openings provided in 
said seal means for communicating said flow paths 
with the outside of the screen. 

According to this aspect of the invention, flow 
paths for gravel slurry are formed between the 

20 inner periphery of the wire means and the outer 
periphery of the base member and openings for 
communicating the flow paths with the outside of 
the screen are provided in the seal means. This 
arrangement obviates the necessity for drilling the 

25 openings through the wire wound portions of the 
screen with resulting prevention of reduction in the 
strength of the wire screen. 

For achieving the second object of the inven- 
tion, a well screen having the structure for achiev- 

30 ing the first object of the invention further com- 
prises a pipe having perforations formed at a pre- 
determined interval and wherein said support mem- 
bers are disposed on the outer periphery of said 
pipe, said pipe is connected with said pipe of an 

35 adjacent well screen which is of the same con- 
struction as said screen in such a manner that the 
outer surfaces of the two adjacent pipes become 
flush with each other, a cylindrical cover plate is 
provided between the end portions of the two adja- 

40 cent screens and the space between the inner 
periphery of said cover plate and the outer periph- 
ery of said pipes functions as a space for commu- 
nicating the flow paths for slurry of the two screens 
with each other. 

45 According to the invention, since two screens 

having perforated pipes are connected together in 
such a manner that the outer surfaces of the two 
pipes become flush with each other and a cylin- 
drical cover plate is provided between the end 

so portions of the two screens and the space between 
the inner periphery of the cover plate and the outer 
periphery of the pipes functions as a space for 
communicating the flow paths for slurry of the two 
screens with each other, the flow paths of the two 

55 screens need not be connected directly with each 
other and this facilitates connection of the flow 
paths for gravel slurry at a site of installing the 
screen. 
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Embodiments of the invention will be described 
below with reference to the accompanying draw- 
ings. 

In the drawings, 

Fig. 1 is a perspective view of an embodiment 
of a screen made according to the invention; 
Fig. 2 is a cross sectional view of this embodi- 
ment; 

Fig. 3 is an enlarged cross sectional view of a 
slurry supply tube used in this embodiment; 
Fig. 4 is a partial perspective view showing an 
example of how a slurry supply hole is formed; 
Figs. 5 to 9 are sectional views showing other 
embodiments of the invention; 
Fig. 10 is a perspective view showing another 
example of the slurry supply tube; 
Fig. 11 is a perspective view showing another 
example of the slurry supply tube; 
Figs. 12 to 18 are cross sectional views showing 
other embodiments of the invention; 
Fig. 19 is a partial sectional view showing an 
embodiment in which the invention is applied to 
a selective isolation screen; and 
Figs. 20 to 22 are partial sectional views show- 
ing examples of connection of two adjacent 
screens. 

Figs. 1 to 4 show an embodiment of the screen 
made according to the invention. A screen 1 in- 
cludes a pipe 2 formed with fluid intake perfora- 
tions 2a at a predetermined interval, support rods 3 
extending in the axial direction of the screen 1 
disposed cylindrically at a predetermined interval in 
the circumferential direction of the screen 1 and a 
wire 5 such as a wedge wire wound on the outer 
periphery of the support rods so as to form slits 4 
of a predetermined width. The support rods 3 are 
made of plate-like members which have a predeter- 
mined height in the radial direction of the screen 1 
and have a substantially triangular cross section. 
The wire 5 is welded to the support rods 3 at 
respective crossing points between the wire 5 and 
the support rods 3. The support rods 3 are dis- 
posed in a position where they do not interfere with 
the perforations 2a of the pipe 2. 

In a space defined between the wire 5 and the 
pipe 2 inside of the wire 5, a plurality of (eight in 
the present embodiment) slurry supply tubes 6 
extending in the axial direction of the screen 1 are 
equidistantly provided. These slurry supply tubes 6 
constitute flow paths for gravel-containing slurry. As 
will be apparent from the enlarged cross section of 
Fig. 3, each of the slurry supply tubes has a 
rectangular cross section and has at its end por- 
tions facing the inner periphery of the wire 5 a pair 
of projecting wire support portions 6a and 6a ex- 
tending in the longitudinal direction of the tube. 
Each of the wire support portions 6a is formed in a 
triangular cross section at its end portion in the 



same manner as the end portion of the support rod 
3 for facilitating welding with the wire 5. 

In a portion of the space between the wire 5 
and the pipe 2 where the slurry supply tube 6 is 

5 provided, no support rod 3 is provided but the 
slurry supply tube 6 functions as a flow path for 
supplying slurry and also as a support rod support- 
ing the wire 5 against pressure from outside. Wire 
5 is welded to the wire support portion 6a at the 

10 crossing point between the wire 5 and the wire 
support portions 6a. The support rods 3 and the 
slurry supply tubes 6 are respectively fixed to the 
corresponding end portions of the screen 1 by 
means of, e.g., welding. 

75 In the embodiment shown in Figs. 1 to 4 P the 

slurry supply tube 6 has the wire support portions 
6a, 6a at the two end portions of the tube 6. There 
may be provided another wire support portion be- 
tween and in parallel to the wire support portions 

20 6a, 6a. Alternatively, only one projecting wire sup- 
porting portion may be provided in the central 
portion of the top surface of the slurry supply tube 
6. 

In this embodiment, since the two wall portions 
25 6c, 6c and the wire support portions 6a, 6a integ- 
rally perform a function of a support rod against the 
wire 5, the number of support rods can be saved 
by forming this slurry supply tube 6. Further, since 
the two wall portions 6c, 6c of the slurry supply 
30 tube 6 are connected to each other by the top 
plate 6b and the bottom plate 6d (see Fig. 3), these 
top plate 6b and bottom plate 6d function as re- 
inforcing members in performing the function of the 
support rod whereby the supporting strength to 
35 support the wire 5 against the outer pressure is 
increased. 

A slurry supply hole 7 is formed, at a predeter- 
mined interval, in the top plate 6b of the slurry 
supply tube 6 facing the wire 5 and the cor- 

40 responding position of the wire 5. This slurry sup- 
ply hole 7 may be formed by, for example, filling a 
sealant 8, as shown in Fig. 4, in a portion of the 
space between the wire support portions 6a, 6a 
above the top plate 6b in which the slurry supply 

45 hole 7 is to be formed and also in a corresponding 
portion of the slits 4 of the wire 5 and thereafter 
forming the slurry supply hole 7 by drilling through 
the wire 5. the sealant 8 and the top plate 6b of the 
slurry supply tube 6. The slurry supply holes 7 

so constitute the openings for communicating the flow 
paths of slurry with the outside of the screen. 

The operation of this screen will now be de- 
scribed. 

A plurality of the screens 1 of the above de- 
55 scribed structure are connected in a string in a 
manner to be described later and lowered in a 
wellbore (with or without a casing). This embodi- 
ment relates to a top-down type in which gravel is 
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packed from upside toward down side and the 
lowermost one of the connected slurry supply 
tubes 6 is closed at the bottom and the uppoer- 
most one of the slurry supply tubes 6 is opened at 
the top and is connected to an unillustrated outside 
slurry supply source. 

After installing the screen 1 in the wellbore, 
gravel-containing slurry is supplied from the out- 
side slurry supply source to the slurry supply tubes 
6 provided inside of the screen 1. The slurry is 
projected into the screen/wellbore annulus through 
the slurry supply holes 7 formed through the slurry 
supply tubes 6 and the wire 5 and the gravel in the 
slurry is settled in this annulus. 

The gravel may be packed in the 
screen/wellbore annulus either through both the 
slurry supply tubes 6 and the screen/wellbore an- 
nulus or only through the slurry supply tubes 6. 

Even in a case where a bridge is formed for 
one reason or another in the screen/well bore an- 
nulus and the downward flow of the slurry is there- 
by blocked, the slurry can circumvent this bridge 
and continue to flow into a portion of the 
screen/wellbore annulus below the bridge by flow- 
ing through the slurry supply tubes 6, so that the 
screen/wellbore annulus can finally be packed with 
the gravel completely. 

Fig. 5 shows another embodiment of the inven- 
tion. In the description of this and subsequent 
embodiments, the same components as the em- 
bodiment of Figs. 1 to 4 are designated by the 
same reference characters and detailed description 
thereof will be omitted. 

The embodiment of Fig. 5 is the same in its 
structure and function as the embodiment of Figs. 
1 to 4 except that the screen 10 has no perforated 
pipe 2. 

Fig.6 shows another embodiment of the inven- 
tion. In this embodiment, a screen 20 has no sup- 
port rods 3 as in the above described embodi- 
ments but cylindrical slurry supply tubes 11 only 
function as the support members supporting the 
wire 5 against the outer pressure. The respective 
slurry supply tubes 11 are fixed at their end por- 
tions to the screen 20 by welding or the like. 

In this embodiment, the slurry supply tubes 1 1 
function as the support members so that the sup- 
port rods can be omitted. 

Fig. 7 shows another embodiment of the inven- 
tion. The embodiment is the same in the structure 
and function as the embodiment of Fig. 6 except 
that the screen 30 has no perforated pipe 2. 

Fig. 8 shows another embodiment of the inven- 
tion. In this embodiment, a screen 40 has, as the 
embodimenmt of Fig. 6, cylindrical slurry supply 
tubes 1 1 but, different from the embodiment of Fig. 
6. the slurry supply tubes 1 1 (eight in this embodi- 
ment) are provided at interval and support rods 3 



are provided between the slurry supply tubes 11. 
The other structure is the same as the embodiment 
of Fig. 6. 

Fig. 9 shows another embodiment of the inven- 

5 tion. This embodiment is the same in the structure 
and function as the embodiment of Fig. 8 except 
that a screen 50 has no perforated pipe 2. 

In the above described embodiments, the slur- 
ry supply tubes can be replaced by a cylindrical 

to slurry supply tube 12 as shown in Fig. 10 which 
has fluid intake slits 12a formed at a predetermined 
interval. Alternatively, as shown in Fig. 11, the 
slurry supply tube may be constructed of a small 
cylindrical screen 15 which includes a plurality of 

75 support rods 13 disposed cylindrically in the cir- 
cumferential direction of the screen at a predeter- 
mined interval and extending in the axial direction 
of the screen, and a wire 15 wound on the outer 
periphery of the support rods 1 3 so as to form slits 

20 16 of a predetermined width. 

In case the slurry supply tubes 12 and 15 of 
Figs. 10 and 11 are used, the fluid intake slits 12a 
and 16 must be determined to a size at which 
gravel in slurry does not flow out of the slits 12a or 

25 16. The slurry supply tubes 12 and 15 not only 
supply gravel-containing slurry from the slurry sup- 
ply holes 7 but, after completing supply of the 
slurry, receives fluid such as oil or gas into the 
inside of the screen through the fluid intake slits 

30 12a of the slurry supply tube 12 or the screen slits 
16 of the slurry supply tube 15 with resulting 
increase in the fluid receiving capacity of the 
screen. 

Fig. 12 shows another embodiment of the in- 
35 vention. In this embodiment, the screen 60 includes 
slurry supply tubes 17 of a rectangular cross sec- 
tion which are inserted at a predetermined interval 
between support rods 3. Different from the above 
described embodiments, the slurry supply tubes 17 
40 do not perform the function of the support mem- 
bers supporting the wire 5 against the outer pres- 
sure. 

Fig. 13 shows another embodiment of the in- 
vention. In this embodiment, a screen 70 has, as 

45 the screen 60 of the embodiment of Fig. 12, slurry 
supply tubes 17 which have no function of the 
supporting members. The screen 70 however has 
no perforated pipe 2. Support rods 18 on two sides 
of each slurry supply tube 17 are bent in the shape 

50 of L in a direction in which they approach each 
other to form flanges 18a and thereby support the 
slurry supply tube 17. 

Fig. 14 shows another embodiment of the in- 
vention. 

55 In this embodiment, flow paths of slurry in a 

screen 80 are formed by channel-like members 19 
(eight in this embodiments which are disposed 
equidistantly in the circumferential direction and 
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extending in the axial direction of the screen 80 
and plates or sealant 21 which close the opened 
portions of these channel-like members 19. Each of 
the channel-like members 19 is formed by walls 
19a, 19a and a connecting portion 19b which con- 
nects the walls 19a, 19a. The two walls 19a func- 
tion as support members supporting the wire 5 
against the outside pressure. 

This embodiment has, as the embodiment of 
Figs. 1 to 4, the advantage of omitting the number 
of the support rods. Besides, the connecting por- 
tion 19b connecting the walls 19a, 19a functions as 
a reinforcing member which increases the wire 
supporting strength against the outside pressure. 

Fig. 15 shows another embodiment of the in- 
vention. In this embodiment, a screen 90 is the 
same in the structure and function as the embodi- 
ment of Fig. 14 except that the screen 90 has no 
perforated pipe 2. 

Fig. 16 shows another embodiment of the in- 
vention. In this embodiment, a flow path 24 of 
slurry in a screen 100 is formed by two adjacent 
one of the plate-like support rods 3 disposed on 
the outer periphery of the pipe 2 and having a 
cross section extending in the radial direction of 
the pipe 2, the outer peripheral surface of the pipe 
2 between the two plate-like support rods 3 and a 
plate or seal ant 23 provided in a space between 
the two plate-like support rods 3 and adjacent to 
the inner periphery of the wire 5. 

In this embodiment, since the outer peripheral 
surface of the pipe 2 and the support rods 3 are 
utilized as a part of the members constituting the 
flow path for slurry, the member particularly re- 
quired for forming a flow path is the plate or 
sealant 23 only, so that material can be saved and 
the screen structure can be simplified and the 
weight of the screen can be held at the minimum. 

Fig. 17 shows another embodiment of the in- 
vention. In this embodiment, a screen 110 includes 
a plurality of rings 26 provided at a predetermined 
interval in the axial direction of the screen instead 
of the perforated pipe 2. A flow path 25 for slurry is 
formed by two adjacent plate-like support rods 3, 3 
having a cross section extending in the radial direc- 
tion, a plate or sealant 23 provided in a space 
between the two support rods 3, 3 adjacent to the 
inner periphery of the wire 5, and a plate 28 
provided adjacent to the outer periphery of the 
rings 26. 

Fig. 18 shows another embodiment of the in- 
vention. 

In this embodiment, a screen 120 has, instead 
of the perforated pipe 2 of the embodiment of Fig. 
16, an inner cylindrical screen 34 including a plu- 
rality of support rods 30 disposed in the circum- 
ferential direction at a predetermined interval and 
extending in the axial direction of the screen and a 



wire 32 wound on the outer periphery of the sup- 
port rods 30 so as to form slits of a predetermined 
width. Support rods 3 are plate-like members dis- 
posed on the outer periphery of the inner screen 

5 34 and each of the flow paths for slurry is formed 
by two adjacent ones of the plate-like support rods 
3 adjacent to the outer periphery of the inner 
screen 34, a plate or seal ant 23 provided in a 
space between the two support rods 3. 3 adjacent 

70 to the inner periphery of the wire 5, and a plate 36 
provided adjacent to the outer periphery of the 
inner screen 34. 

Rg. 19 shows another embodiment of the in- 
vention in which the invention is applied to a selec- 

75 tive isolation screen. 

A selective isolation screen is a screen which 
is disclosed, e.g.. by U.S. Patent No. 4,771,829. 
This screen includes a generally cylindrical base 
member having plural openings (e.g., a perforated 

20 pipe), support members provided on the outer pe- 
riphery of this base member at an interval in the 
circumferential direction of the base member and 
extending in the axial direction, and a wire wound 
on the outer periphery of the support members to 

25 form slits of a predetermined width, an annulus 
divided by the support members and extending in 
the axial direction being formed between the inner 
periphery of the wire and the outer periphery of the 
base member about the entire circumference of the 

30 base member, and the screen further includes seal 
means provided at a selected position in the axial 
direction of the screen for isolating and sealing the 
annulus divided by the support members and ex- 
tending in the axial direction. According to this 

35 arrangement, when, in carrying out removal of 
blocking of the screen or packing of gravel, fluid is 
injected radially outwardly from the inside of the 
base member in a screen section corresponding to 
a site where blocking of the screen has occurred or 

40 packing of gravel is to be achieved, the injected 
fluid which is restricted in its vertical movement in 
the annul us by the seal means provided above 
and below the screen section is injected radially 
toward the wellbore through the slits of the wire as 

45 desired so that removal of blocking and packing of 
gravel can be achieved effectively. 

In this embodiment, a selective isolation screen 
140 is composed of screen jackets 147 fitted and 
welded on the outer periphery of the pipe 2 having 

so perforations 2a and extending in the axial direction 
of the screen. Each of the screen jackets 147 
includes a plurality of support rods (not shown) 
disposed in the circumferential direction at an inter- 
val and extending in the axial direction of the 

55 screen, a wire 145 wound on the outer periphery of 
the support rods so as to form slits of a predeter- 
mined width, and flow paths for slurry provided 
inside of the wire 145'. A cylindrical cover plate 148 
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connecting the end portions of the adjacent screen 
jackets 147 is provided. The seal means is formed 
by welding the end portions 148a of the cover plate 
148 and the end portions of the screen jackets 147 
to the pipe 2 about the entire circumference of the 
pipe 2. A slurry supply opening 149 is formed in 
the cover plate 148. 

In case the present invention is applied to the 
selective isolation screen, the base member is not 
limited to the perforated pipe shown in Fig. 19 but 
a spiral wire extending in the axial direction of the 
screen may be used. Alternatively, a plurality of 
rings may be provided in parallel at an interval in 
the axial direction of the screen to form slits. As the 
base member, a cylindrical member made by a 
plurality of rods disposed cylindrical^ at a pre- 
determined interval and a spiral wire wound on the 
outer periphery of the rods with a predetermined 
pitch, with the wire and rods being welded to- 
gether, may also be used. 

This invention is applicable also to a pre- 
packed screen in which gravel is previously packed 
in an annulus defined between the perforated pipe 
2 or the outer peripheral surface of the inner 
screen 34 and the inner periphery of the wire 5 in 
the screen having the perforated pipe 2 as in the 
embodiment of Figs. 1, 6, 8, 12, 14 or 16 or in the 
screen having the inner screen 34 as in the em- 
bodiment of Fig. 18. 

In one aspect of the invention, a slitted pipe 
having a multiplicity of slits formed in the axial 
direction is used instead of the wire 5 of the 
embodiments of Fig. 6 or Fig. 7. in this case, the 
cylindrical slurry supply tubes 11 do not function 
as the wire supporting rods but simply function as 
a spacer between the perforated pipe 2 and the 
slitted pipe. Other structure and function are the 
same as those embodiments shown in Figs. 6 and 
7. The slurry supply tubes 11 need not be of a 
cylindrical shape but may be selected from among 
those having various shapes and constructions 
such as square or polygonal tubes or those shown 
in Figs. 10 and 11. In the case where a perforated 
tube is used in the screen, gravel may be packed 
in the annulus between the respective slurry supply 
tubes. The structure of this embodiment may also 
be applied to the selective isolation screen. 

Description will now be made about the man- 
ner of connecting the well screens and installing 
the connected screens to the well bore. 

In Fig. 20, connecting ends 2c, 2c of pipes 2, 2 
of adjacent screens 1, 1 are threaded and are 
connection with each other by means of a coupling 
130 which is threaded at ends thereof to be 
threadedly engage the end portions 2c, 2c. The 
end portions of slurry supply tubes 6, 6 of the 
screens 1 , 1 are welded annularly to the perforated 
pipe 2 to form annular seal sections 131, 131. The 



slurry supply tubes 6, 6 are connected to a con- 
necting tube 134 through joints 133, 133 and the 
two slurry supply tubes 6, 6 communicate with 
each other. 

5 Fig. 21 shows another example of connection 

of the screens 1 , 1 . In Fig. 21 , the end portions 2c, 
2c of pipes 2, 2 of screens 1, 1 are threaded and 
are in threaded engagement with each other and 
the perforated pipes 2, 2 have the outer peripheral 

70 surfaces which are flush with each other. The end 
portions of the slurry supply tubes 6, 6 are welded 
annularly on the perforated pipe 2 to form annular 
seal sections 131, 131. A cylindrical cover plate 
135 is provided between the slurry supply tubes 6, 

15 6 in a manner to cover the end portions of the 
slurry supply tubes 6, 6. The end portions of the 
cover plate 135 are fixed to the end portions 6c, 6c 
of the slurry supply tubes 6, 6 by means of steel 
bands 137, 137. An annulus 136 between the inner 

20 peripheral surface of the cover plate 135 and the 
outer peripheral surface of the connected pipes 2, 
2 constitutes an annular space which communi- 
cates the slurry supply tubes 6, 6 with each other. 
Fig. 22 shows still another example of connec- 

25 tion of screens 1,1. 

In Fig. 22, the same components as those of 
Fig. 21 are designated by the same reference 
1 characters and description thereof will be omitted. 
The manner of connection shown in Fig. 22 resem- 

30 bles that shown in Fig. 21 but, different from that 
shown in Fig. 21, a cylindrical cover plate 140 
consists of a cover plate portion 140a which is 
welded to one slurry supply tube 6 and a cover 
plate portion 140b which is welded to the other 

35 slurry supply tube 6. The cover plate portion 140b 
is inserted and fitted telescopically inside of the 
cover plate portion 140a. Accordingly, as the end 
portions 2c, 2c are rotated and threadedly engaged 
with each other, the outer peripheral surface of the 

40 tip portion of the cover plate portion 140b rotatingly 
slides against the inner peripheral surface of the 
cover plate portion 140a to form the cover plate 
140. According to this method, each cover plate 
portion can be welded in a factory so that welding 

45 work at a screen installation site becomes unnec- 
essary and this is quite beneficial in the installation 
work. 

In the manner of connection shown in Figs. 21 
and 22, a circumferential space between the re- 
50 spective slurry supply tubes is also sealed by 
welding material so that the annular space 136 is 
entirely sealed from outside. 

Claims 

55 

1. A well screen having a slurry flow path en- 
closed therein comprising: 

a plurality of support members extending 
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in the axial direction of the screen disposed 
cylindrically at a predetermined interval in the 
circumferential direction of the screen; 

wire means wound on the outer periphery 
of said support members so as to form slits of 5 
a predetermined width; 

one or more flow paths for gravel-contain- 
ing slurry provided inside of said wire means 
and extending in the axial direction of the 
screen; and 10 

a plurality of openings for communicating 
said flow paths with the outside of the screen. 

A well screen as defined in claim 1 wherein at 
least a part of said plurality of support mem- 15 
bers form tubes which constitute said flow 
paths for slurry. 

A well screen as defined in claim 2 wherein 
said support members which form tubes have 20 
at least one projecting wire supporting portion 
extending in the longitudinal direction of the 
support members and disposed on the surface 
of the support members facing the inner sur- 
face of the wire means. 25 

A well screen as defined in claim 2 wherein 
said support members which form tubes have 
a plurality of slits formed at a predetermined 
interval. 30 

A well screen as defined in claim 1 wherein at 
least a part of said plurality of support mem- 
bers comprises smaller cylindrical screens 
each of which includes: 35 

a plurality of support rods disposed cylin- 
drically in the circumferential direction of the 
screen at a predetermined interval and extend- 
ing in the axial direction of the screen; and 

wire means wound on the outer periphery 40 
of said support rods so as to form slits of a 
predetermined width, 

said smaller cylindrical screens forming 
said flow paths for slurry. 

45 

A well screen as defined in claim 1 wherein at 
least a part of said plurality of support mem- 
bers are channel-like members, said flow paths 
for slurry are formed by closing opened por- 
tions of the channel-like members with plates so 
or sealant, and said plurality of openings are 
formed through said plates or sealant. 

A well screen as defined in claim 1 wherein 
said flow paths are tubes which are provided 55 
between two adjacent ones of said plurality of 
support members. 



8. A well screen as defined in claim 1 which 
further comprises a pipe having perforations 
formed at a predetermined interval and 
wherein said support members are plate-like 
support rods disposed on the outer periphery 
of said pipe and extending in the radial direc- 
tion of the pipe, and each of said flow paths for 
slurry is formed by two adjacent ones of the 
plate-like support rods, the outer peripheral 
surface of said pipe between said two plate- 
like support rods and a plate or sealant pro- 
vided in a space between the two plate-like 
support rods and adjacent to the inner periph- 
ery of said wire means. 

9. A well screen as defined in claim 1 which 
further comprises a plurality of rings provided 
at a predetermined interval in the axial direc- 
tion of the screen and wherein said plurality of 
support member are plate-like support rods 
disposed at the outer periphery of said rings 
and extending in the radial direction and each 
of said flow paths for slurry is formed by two 
adjacent ones of said plate-like support rods, a 
plate provided in a space between the two 
plate-like support rods adjacent to the inner 
periphery of said wire means and a plate or 
seal ant in this space adjacent to the inner 
periphery of said wire means. 

10. A well screen as defined in claim 1 which 
further comprises an inner cylindrical screen 
comprising a plurality of support rods disposed 
in the circumferential direction at a predeter- 
mined interval and extending in the axial direc- 
tion of the screen and a wire wound on the 
outer periphery of said support rods so as to 
form slits of a predetermined width and 
wherein said plurality of support members are 
plate-like support rods disposed on the outer 
periphery of said inner screen and each of said 
flow paths for slurry is formed by two adjacent 
ones of the plate-like support rods, a plate 
provided in a apace between the two adjacent 
plate-like support rods adjacent to the outer 
periphery of said inner screen and a plate or 
seal ant provided in this space adjacent to the 
inner periphery of said wire means, 

11. A well screen having a slurry flow path en- 
closed therein comprising: 

a generally cylindrical base member hav- 
ing perforations; 

a plurality of support members disposed 
on the outer periphery of said base member in 
the circumferential direction at a predeter- 
mined interval and extending in the longitudinal 
direction of the base member; 
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wire means wound on the outer periphery 
of said support members so as to provide slits 
of a predetermined width; 

annulus defined by the inner side of said 
wire means, the outer periphery of said base 
member and two adjacent ones of said sup- 
porting members being provided in the circum- 
ferential direction of the base member, 

seal means provided at a selected position 
and interval in the axial direction of the screen 
for isolating and sealing said annulus; 

one or more flow paths for slurry provided 
between the inner periphery of said wire 
means and the outer periphery of said base 
member and extending in the axial direction of 
the screen; and 

openings provided in said seal means for 
communicating said flow paths with the outside 
of the screen. 

12. A well screen as defined in claim 11 wherein 
said screen is composed of screen jackets 
fitted and welded on the outer periphery of the 
base member, each of said screen jackets 
comprising: 

a plurality of support members disposed in 
the circumferential direction at an interval and 
extending in the axial direction of the screen; 

wire means wound on the outer periphery 



15. A well screen comprising: 

a slitted pipe formed with a multiplicity of 
slits; 

one or more tubular flow paths for gravel- 
5 containing slurry provided on the inner periph- 

ery of said slitted pipe and extending in the 
axial direction of the screen; and 

openings for communicating said flow 
paths with the outside of said slitted pipe. 

10 

16. A well screen as defined in claim 1 which 
further comprises a pipe having perforations 
formed at a predetermined interval and 
wherein said support members are disposed 

15 on the outer periphery of said pipe, said pipe 

is connected with said pipe of an adjacent well 
screen which is of the same construction as 
said screen in such a manner that the outer 
surfaces of the two adjacent pipes become 

20 flush with each other, a cylindrical cover plate 

is provided between the end portions of the 
two adjacent screens and the space between 
the inner periphery of said cover plate and the 
outer periphery of said pipes functions as a 

25 space for communicating the flow paths for 

slurry of the two screens with each other. 

17. A well screen as defined in claim 16 wherein 
said cover plate consists of a first cover plate 
portion one end of which is fixed to the end 
portion of one of the two screens and a second 
cover plate portion one end of which is fixed to 
the end portion of the other screen, said sec- 
ond cover plate portion being fitted 
telescopically inside of the first cover plate 
portion. 



of said support members so as to form slits of oo 
a predetermined width; and 

flow paths for slurry provided inside of 
said wire means, 

and said screen further comprises a cylin- 
drical cover plate connecting the end portions 35 
of adjacent screen jackets. 

13. A well screen as defined in claim 1 which 
further comprises a pipe having perforations 
formed at a predetermined interval and is con- aq 
structed as a prepacked screen in which gravel 

is filled in a space defined between the outer 
periphery of said pipe and the inner periphery 
of said wire means. 

45 

14. A well screen as defined in claim 1 which 
further comprises an inner cylindrical screen 
comprising a plurality of support rods disposed 
in the circumferential direction at a predeter- 
mined interval and extending in the axial direc- so 
tion of the screen and wire means wound on 

the outer periphery of the support rods so as 
to form slits of a predetermined width and 
wherein said screen is constructed as a 
prepacked screen in which gravel is filled in a 55 
space defined by the outer periphery of said 
inner screen and the inner periphery of said 
wire means. 
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© A well screen (1) having slurry flow paths (6) 
enclosed therein includes support rods (3) extending 
in the axial direction of the screen disposed cylin- 
drical^ at a predetermined interval in the circum- 
ferential direction of the screen, a wire (5) wound on 
the outer periphery of said support rods so as to 
form slits (4) of a predetermined width, one or more 
flow paths (6) for gravel-containing slurry provided 
inside of the wire and extending in the axial direction 
of the screen, and openings (7) for communicating 
the flow paths with the outside of the screen. Lower- 
ing and lifting of the screen through a wellbore can 
be made smoothly without interfering of the slurry 
flow paths with the wellbore and installation of the 
screen can thereby be faciliated. 
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